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ABSTRACT 

PURPOSE: To obtain a composition having shortening effect on process and 
reducing effect on the cost because of possession of excellent YAG laser 
marking properties which have not been acquired hitherto. 

CONSTITUTION: This epoxy resin composition comprises an .epoxy resin, a 
phenolic resin of a phenolic resin, an inorganic filler, a curing promo£er, 
0.1-1.0wt.% of carbon black having 10-l00nm average particle diameter, 
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[SUMMARY OF THE INVENTION] 

The epoxy resin composition comprises an 
epoxy resin, a phenol-resin hardener, an 
inorganic filler, a hardening accelerator, carbon 
black having average particle diameter of 10- 
100 nm, maximum particle diameter of 100nm 
or less, and specific surface area of 25 m2/g or 
more by Brunauer-Emmett-Teller method, and 
antimony trioxide having average-particle- 
diameter of 0.1-20 micrometer and maximum 
particle diameter of 100 micrometer or less as 
essential components. 0.1-1 .0 weight% of the 
carbon black and 0.2-5 weight% of the 
antimony trioxide are contained in the 
composition. 
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[EFFECTS] 

The subject resin composition has shortening 
effect on process and reducing effect on the 
cost because of possession of excellent YAG 
laser marking properties which have not been 
acquired hitherto. 

[CLAIMS] 
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[CLAIM 1] 

An epoxy resin composition comprising an 
epoxy resin (A), a phenol-resin hardener (B), an 
inorganic filler (C), a hardening accelerator (D), 
carbon black (E) having average particle 
diameter of 10-100 nm, maximum particle 
diameter of 100nm or less, and specific surface 
area of 25 m2/g or more by Brunauer-Emmett- 
Teller method, and antimony trioxide (F) having 
average-particle-diameter of 0.1-20 micrometer 
and maximum particle diameter of 100 
micrometer or less as essential components, 
wherein 0.1-1.0 weight% of the carbon black 
and 0.2-5 weight% of the antimony trioxide are 
contained in the composition. 



[DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to the semiconductor 
sealing resin composition excellent in yttrium- 
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3r ^^tttC^tlfc^^fritihS} aluminum-garnet-laser marking property. 
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[PRIOR ART] 

Conventionally, it acted as the mark king of the 
semiconductor device by which the plastic 
sealing was carried out, in thennosetting or UV 
cure type special ink. 

However, a marking and its cure take a time. 
Furthermore since the handling of ink is not 
easy, either, the electronic-component 
manufacturer who adopts a laser mark is 
increasing recently. 

The printing to the epoxy-resin molded- 
product surface by short-time irradiation of YAG 
or the laser light of C02 is superior in 
workability to marking by ink. And since it is the 
method finished in a short time, for an 
electronic-component manufacturer, it is a 
method with many merits. 

However, when a laser marking is carried out 
to the sealing molded-product surface of a 
semiconductor device sealed using the 
conventional sealing resin composition, the 
contrast of the marked part and the part 
currently not marked is indistinct. 

And since printing is yellow, the reading of 
printing is difficult. 

About a C02 laser mark, an effective coloring 
agent is already developed. The resin 
composition for a semiconductor sealing from 
which clear printing is obtained is marketed. 

However, about the yttrium-aluminum-garnet- 
laser mark, various is studied carbon black 
effective for yttrium-aluminum-garnet-laser 
mark property 

For example, according to Unexamined 
Japanese Patent 2- 127449 gazette, "It is 
carbon-black whose carbon content is 99.5 
weight % or more, and the amount of 
hydrogen-containing is 0.3 weight% or less" is 
said to be effective for said purpose. 

However, a marking contrast after carbon 
black vaporizes is not yet enough. Clear printing 
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is not obtained. The resin composition for a 
semiconductor sealing which has the excellent 
laser mark property is required. 
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[PROBLEM ADDRESSED] 

This inventor does mechanism examination of 
laserrmarking property. Furthermore it went 
back even to each raw material of a sealing 
resin composition, and it examined zealously. 

As a result, the average particle diameter of 
carbon black is 10-100 nm and 1000 nm of 
maximum particle diameters. And the specific 
surface areas by the Brunauer-Emmett-Teller 
method (henceforth BET method) are 25 m2 
and g or more. 

Furthermore the average particle diameter of 
a trioxide ammonium is 0.1-20 micrometer. A 
maximum particle diameter is 100 or less 
micrometers. This is made to contain in the 
amount resin composition of appropriate. It 
finds out that a remarkable effect is in the 
improvement in yttrium-aluminum-garnet-laser 
mark property. It led to this invention. 
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[«Wfc«Bfe-f*fc»©#«] [SOLUTION OF THE INVENTION] 

(A) ^tf^aMR, ln this invention, (A) Epoxy resin, (B) Phenol- 
resin hardener, (C) inorganic filler, (D) 
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Hardening accelerator, (E) Carbon black whose 
specific surface area by the Brunauer-Emmett- 
Teiler method 10-100 nm and a maximum 
particle diameter is average particle diameter 
1000 nm or less, and is 25 m2/g or more and 
( F) antimony trioxide of average-particle- 
diameter 0.1-20 micrometer and 100 or less 
micrometer of maximum particle diameters are 
used essential components. 

0.1-1.0 weight% of this carbon black is 
contained in all compositions. 0.2-5 weight% of 
this antimony trioxide is contained. It is the 
epoxy-resin composition of the above. 

This cured substance can obtain the excellent 
yttrium-aluminum-garnet-laser mark property. 



[0005] 

Each composition is explained below. 

If the epoxy resin used for this invention has 
two or more epoxy groups in the molecule, 
molecular weight and in particular molecular 
structure will not be limited. 

However, an ortho cresol novolak type epoxy 
resin, a phenol novolak type epoxy resin, a 
bisphenol type epoxy resin, a naphthalene type 
epoxy resin, a tri phenol methane type epoxy 
resin, a triazine nucleus containing epoxy resin, 
biphenyl type bifunctional epoxy compounds, 
and these modified resins are raised, for 
example. 

For improvement in moisture resistance of a 
resin composition, It is desirable that impurity 
ions, such as CI ion as an impurity and Na ion, 
are few as much as possible. Moreover, as 
epoxy equivalent, 150-300 g /eq is desirable 
from a point of curing. 

If a phenol-resin curing agent has a phenolic 
hydroxyl group in the molecule, molecular 
weight and in particular molecular structure will 
not be limited. 

However, a phenol novolak resin, a para 
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xylylene modified phenol resin, tri phenol 
methane resins, and their modified resins are 
mentioned, for example. 

From a point of curing, a hydroxyl equivalent 
has 80-250 g /preferable eq. 



[0006] 

As an inorganic filler, fused-silica powder, 
crystal silica powder, an alumina, etc. can be 
used. 

Moreover in order to obtain favorable laser 
mark property, it is preferable to increase the 
compounding quantity of the inorganic filler in a 
resin composition. 

However, it joins in a request property, and 
since it is anxious about the poor moldability by 
fluid reduction about this blending quantity, it 
selects and adjusts suitably and it is used. 

A hardening accelerator should just promote 
reaction of an epoxy group and a hydroxyl 
group. What is generally used to the sealing 
resin can be utilized. 

For example, there are 1 ,8-diazabicyclo 
undecene, a triphenyl phosphine, benzyl 
methylamine, a 2-methyl imidazole, etc. 

Even if it is independent, it may mix and use. 



[0007] 

Carbon black and antimony trioxide which are 
used for this invention are the key of the 
improvement of a resin moulding article in laser 
mark property. 

It is an important technical point. 

First, the mechanism of a yttrium-aluminum- 
garnet-laser mark is explained easily. 
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The wavelength of YAG (yttrium, aluminium, 
gallium) laser is 1.06 micrometer. 

If irradiation of YGA laser is received, a laser 
energy will convert the organic compound which 
has the absorption band of the light of the 
wavelength of 1.06 micrometer into heat. It 
passes through the process of exothermic -> 
combustion -> evaporation, and it becomes the 
state where the surface burned and flew. 

Carbon black has the absorption band of 1 .06 
micrometers. 

However, there is no absorption band in an 
epoxy resin / hardener / silica filler / others. Only 
carbon black burns and evaporates by 
irradiation of a yttrium aluminum garnet laser. 

UCl Ml IU, UIC lUUJiny uuui i i loom wiiipujiuuii wi 

carbon black is exposed. 

Since the colour of the exposed surface is 
whitish, white printing is obtained. 
That is, the energy of a yttrium aluminum garnet 
laser is absorbed. 

Development of carbon black which 
combustion/Evaporates quickly is necessary. 

Carbon black with the technical special first 
point in this invention is mentioned. 

The average particle diameter of carbon 
black used for this invention is 10-100 nm. 

And it is necessary that the specific surface 
area by BET method is 25 m2/g or more. 

The measuring method of the average 
particle diameter of carbon black says the 
average value which calculated the image by 
electron-microscope observation by analysis 
equipment or the visual-observation. 



[0008] 

The contrast of the part marked when average 
particle diameter was less than 10 nm, and the 
part not to mark is inadequate. Only an 
indistinct marking is obtained. 
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Particularly the printing itself is blackish. It 
was confirmed that carbon black has not burned 
and evaporated sufficiently by irradiation of a 
yttrium aluminum garnet laser. 

If average particle diameter exceeds 100 nm, 
a part of character printed although the contrast 
itself was favorable is missing. It was confirmed 
that a character cannot print accurately. 

Furthermore when a maximum particle 
diameter exceeds 1000 nm, an appearance will 
wear ash grey. 

Moreover, when the specific surface area by 
BET method is 25 m2/less than g, the 
dispersion state of carbon black in a 
composition is bad. The cured substance of a 
composition became spots-like. 

Ash grey is worn and the fault on a practical- 
use appearance occurs. 

As for a specific surface area, 2000 m2 and g 
or less are preferable practically. 

When exceeding 2000 m2/g, a particle 
diameter will consist fine too much and fault will 
arise by the reason similar to the thing has fine 
average particle diameter. 

Furthermore, it make it necessary to contain 
0.1-1.0 weight% of carbon black used for this 
invention in ail compositions. 

In the case of carbon black of the 
conventional diameter of small grain, the 
sufficiently black molded product was obtained 
by about 0.15-0.3 weight%. 

However, in carbon black used for this 
invention, it needs to compound a little mostly. 

When the particle diameter of carbon black 
becomes large, a coloring power reduces. The 
place whose colour of a molded product is 
originally black is because it becomes grayish 
black. 

When the compounding quantity of carbon 
black of this invention is less than 0.1 weight%, 
the contrast of a laser mark itself will reduce. 
And if 1 weight% is exceeded, laser irradiation 
of light does not remove carbon black enough, 
either. Printing becomes black. 

This effect of the invention reduces. 
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[0009] 

Carbon black to use is not limited in particular if 
it has the characteristics of the above. 

However, in order to disperse uniformly in a 
resin composition, it is preferable that it is a 
powder. 

Moreover, if it is form which gets loose 
easily even when it granulates these particles, 
there is in particular no problem. 

Furthermore the second technical point of this 
invention is the average particie diameter and 
the compounding quantity of antimony trioxide. 

The measuring method of average particle 
diameter is based on a laser diffraction type 
particle-size-distribution measurement 
machine. 

Antimony trioxide was conventionally used to 
the epoxy-resin composition in many cases as a 
bromine compound or its flame retardant 
adjuvant for fire-resistant providing. 

However, particularly the average particle 
diameter and its blending quantity of antimony 
trioxide observe having had big influence on 
yttrium-aluminum-garnet-laser imprinting 
property. It is average-particle-diameter 10-100 
micrometer of antimony trioxide. The blending 
quantity in all compositions is 0.2-5 weight%. 
This came out suitably and found out a certain 
thing. 

If the average particle diameter of antimony 
trioxide is less than 0.1 micrometers, the soot 
produced at the time of a laser mark will 
produce so much. 

On the imprinted character, soot adhered and 
the contrast consisted bad. 

A great man-hour starts a removal of soot. 
Moreover, when average particle diameter 
exceeds 20 micrometers, the dispersion in a 
composition is bad. The role as a flame 
retardant adjuvant which is the inherent 
purpose becomes bad. 

Trouble is caused to a flame retardance. 
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Furthermore when a maximum particle 
diameter exceeds 100 micrometers, trouble will 
be caused to a flame retardance by the reason 
similar to the above. 

About a compounding quantity, when it is less 
than 0.2 weight%, trouble will be caused to a 
flame retardance. 

When exceeding 5 weight%, it will be 
connected with production of a contrast or soot. 
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[0010] 

This invention make an essential component an 
epoxy resin, a phenol-resin curing agent, an 
inorganic filler, a hardening accelerator and 
uarbon black, and antimony trioxide. 

However, various additives, such as low 
stress additives, such as mold releasing agent, 
such as flame retardants, such as a silane 
coupling agent, hexa bromobenzene, and a 
brominated epoxy resin, a natural wax, and a 
synthetic wax, and a silicone oil, and rubber, 
may be suitably blended depending on the need 
in addition to this. 

Moreover in order to produce the resin 
composition for a sealing of this invention as a 
molding material, After mixing sufficiently the 
additive of an epoxy resin, a phenol-resin 
hardener, an inorganic filler, a hardening 
accelerator, carbon black, and antioxidant 
others uniformly by the mixer etc., melting 
kneading is further carried out with a hot 
calender roll or a kneader. It grinds, after 
cooling. It can consider as sealing material. 
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An Example specifically explains this invention 

below. 

Example 1 

The following composition 
Ortho cresol novolak type epoxy resin 
(Softening-point 65 degrees-Celsius), Epoxy 
equivalent 200) 
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15 weight-parts 

Brominated epoxy resin (49% of bromine 
contents, softening-point 70 degrees-Celsius) 
2 weight-parts 

Phenol novolak resin (Softening-point 100 
degrees-Celsius, hydroxyl equivalent 100) 8 
weight-parts 

Fused-silica powder 69 
weight-parts 
1,8-diazabicyclo 
0.3 weight-parts 
Carnauba wax 
Silicone oil 

Carbon-black A (20 nm 
diameter, 50 nm of 



undecene 

0.4 weight-parts 
2.0 weight-parts 
of average particle 
maximum particle 



uidiucicio, opcuiiio oui iaoc aica 



1 00 m2/g) 0.3 weight-parts 

Antimony-trioxide a (Average-particle-diameter 
2 micrometer, maximum particle-diameter 15 
micrometer) 3 weight-parts 
Normal-temperature mixing of this is carried out 
by the mixer. 

It is kneaded by the bi-axial roll by 70-100 
degrees-Celsius. After cooling, it ground and it 
used as the molding material. 
The obtained molding material is tablet-ized. 
It forms by the low-pressure transfer-molding 
machine on the conditions for 175 degrees- 
Celsius, 70 kg/mm2, and 120 seconds. 

Furthermore a process of 8 hours is done by 
175 degrees-Celsius as a post mould curing. 
The molded product was obtained. 

About the obtained molded product, the 
yttrium-aluminum-garnet-laser mark test and 
the test of solder moisture resistance were 
performed on the following conditions. 



02/08/19 



12/18 



(C) DERWENT 



JP8-41291-A 



THOMSON 

_ * 

OERWENT 



- : NECi, 



1.06^ 



2. 0 k v 



: 120/is 



[0 0 12] 

Y AG U — if- 

m 

e c 

Y AG U — if— -r — ^ttffFtifi 

^Fi6SS:«BLto JBKStt 
BHBtt, UL-9 4C?ILf 
^y/l/BSSrS. 2 mmiat 

11^2-4 

HlfiOM^^oTga-g-L^ H 

\mm i ~ e 

RWfcfMBLfc. 



[0012] 

Yttrium-aluminum-garnet-laser mark conditions: 

irradiation Laser marker : The product made 

from NEC, a pulse type 

Wavelength :, 1 .06 micrometer 

Laser power : 2.0kv Pulse width 

1 20 microsecond 

Yttrium-aluminum-garnet-laser mark property 
evaluation method : The contrast and the 
whiteness of printing were confirmed by the 
visual-observation. 

According to UL-94, sample thickness was 
set to 3.2 mm and fire-resistant evaluation 

(JCI IUI I I IUU It. 

Moreover, the appearance was confirmed by 
the visual-observation. 

An evaluation result is shown in Table 1 . 
Example 2-4 

It compounds according to prescription of Table 

1, and a molding material is obtained like 
Example 1. 

It evaluated similarly. 

An evaluation result is shown in Table 1 . 
Comparative Example 1-6 
It compounds according to prescription of Table 

2, and a molding material is obtained like 
Example 1. 

It evaluated similarly. 

An evaluation result is shown in Table 2. 

The characteristics of carbon black used to 
an Example and Comparative Example and 
antimony trioxide are shown in Table 3. 
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[Table 1] 
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Table 1 

Row: example 

Column: ortho cresol novolak type epoxy resin, brominated epoxy resin, phenol 
novolak type epoxy resin, fused-silica powder, triphenyl phosphine, Carnauba 
wax, silicone oil, carbon black, antimony trioxide, YAG laser mark property - 
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contrast, soot generation, missing character, flame retardance, appearance, 
overall evaluation 

[0 0 14] [0014] 
[$2] [Table 2] 
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Table 2 

Row: comparative example 

Column: ortho cresol novolak type epoxy resin, brominated epoxy resin, phenol 
novolak type epoxy resin, fused-silica powder, triphenyl phosphine, Carnauba 
wax, silicone oil, carbon black, antimony trioxide, YAG laser mark property - 
contrast, soot generation, missing character, flame retardance, appearance, 
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Table 3 

Left table: characteristics of carbon black, average particle diameter, specific 
surface area, maximum particle diameter 
Right table: characteristics of antimony trioxide 
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[38 WaS] [Invention effect] 

#55WWS5 b'iit^MfitZfri Since jt nas tne favorable yttrium-aluminum- 
fcfi#f&Y AG 9 s — -e— 9 garnet-laser mark property not obtained 
, l4 : £: ; £'t~'5fc#) XfM£a$6 H conventiona "y wnen following this invention, an 
a&Afc^i-^EB^* tl x effect is expectable in process shortening and 

cost reduction. 
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